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2 ( 57 ) Abstract: A presetting system (100) is disclosed for accurately presetting the position of a tool (106) within a shrink-fit holder 
(148). The presetting system (100) includes a presetter measuring device (102) which is adapted to provide an initial length mea- 
O surement of the tool (106), and verification of the preset position of the tool (106) within the shrink-fit tool holder (148). The system 
^ ( 1 00) also provides for incorporating a temperature compensation factor within the presetting process, for compensating for temper- - 
alure and dimensional changes of the tool (106) during heating processes. 
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SYSTEM FOR PRESETTING SHRINK-FIT TOOES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

U.S. provisional application serial No. 60/230,533 filed September 1, 

2000. 

5 STATEMENT REGARDING FEDERALLY SPONSORED 
RESEARCH OR DEVELOPMENT 

Not applicable. 
REFERENCE TO A MICROFISHE APPENDIX 
Not applicable. 
1 0 BACKGROUND OF THE INVENTION 

The invention relates to a system for assembly of tools within tool 
holders and, more particularly, apparatus and methods for accurately positioning a 
tool within a shrink-fit tool holder. 

In the machining industries, it is well known to utilize cutting tools for 
15 performing various types of cutting operations on work pieces. Numerous types of 
cutting machines utilize tools which are positioned within tool holders. The tool 
holders are mounted on spindles or the like which, in turn, are associated with various 
types of machine tools. 

One important aspect of machining processes relates to accuracy of 
20 work piece cutting and, more particularly, to accurate positioning of the cutting tool 
relative to the work piece. This activity is often referred to as high tolerance 
machining. Such accuracy is required in all three dimensions. To achieve the 
requisite accuracy, it is known to employ what is commonly referred to as "shrink-fit" 
clamping or holding of tools within tool holders. For example, Marquart, U.S. Patent 
25 No. 5,992,860 issued November 30, 1999, discloses a chucking device for mounting a 
tool on a machine tool. The machine tool includes a mounting section for mounting 
the chucking device. The machine tool also includes a thermally expandable shrink 
section. This shrink section includes a holding section which is intended to receive 
the tool in a shrink-fit relationship. An advantage of utilizing shrink-fit clamping of 
30 tools within tool holders is that such clamping provides a substantially concentric 
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configuration. That is, the tool tends to be positioned (ancTalsd -UBdff B remW) in a 
substantially centered configuration. In addition, shrink-fit clamping of tools will 
typically permit high speed rotation of the tools themselves, without problems such as 
"jittering" of the tools within the tool holders. 
5 Starak-fit clamping of tools is particularly well known in the CNC 

machine markets. However, although precision in positioning tools within shrink-fit 
tool holders can be readily achieved in two dimensions (i.e., accurate centering of the 
tool), conventional methods of clamping tools within tool holders in a shrink-fit 
configuration do not currently provide high accuracy in setting the axial position or 

10 "set length" of the tool. 

For many types of conventional CNC equipment, high accuracy 
positioning of the tool within the tool holder is not of primary importance. For 
example, in a CNC machine employing a drilling head with a single drilling tool 
positioned within a shrink-fit tool holder, the tool position, relative to a table or the 
15 like holding the work piece to be drilled, can be essentially "calibrated." That is, the 
CNC machine can be positioned so as to axially move the drilling tool and/or the table 
so that the terminal end of the drilling tool is initially positioned at what could be 
characterized as a "zero" or "base" point along a z-axis. This capability of relative 
positioning of the table and the drilling tool can compensate for lack of high 
20 tolerances in the positioning of the tool within the tool holder. 

The foregoing description of relative positioning of a drilling tool and a 
work piece table may be sufficient for certain types of CNC or similar machine tool 
equipment. However, for other somewhat "nonconventional" or "specialized" CNC 
or similar machine tools, relative movement of a cutting tool and a work piece table 
25 may not be realizable. For example, machine tools in the automotive industry will 
often use a single machine tool head having multiple drilling or cutting tools, all 
possibly operating on a single work piece or the like. In this type of multiple tool 
configuration, it is not possible to adjust the zero or base points of the tools merely by 
relative repositioning of the tools and the work piece table. That is, as an example, the 
30 terminal ends of the cutting tools may be required to all be positioned within the same 
x-yplane. However, imtial positioning of each of the tools within its respective tool 
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holder may not permit the terminal ends of the tools "to "be ^siHda^^fhin tf^ifijglS 
plane. 

Another issue which arises in the machining industries relates to 
growth/shrinkage of machine tool components in response to temperature changes. 
5 Such growth/shrinkage can readily effect accuracy in positioning of tools. This issue 
is recognized in Keehn, U.S. Patent No. 5,421,683 issued June 6, 1995. The Keehn 
patent discloses a gear shaving machine for cutting a series of woTk piece geaTS. The 
machine includes a computer-operated servomotor, servo-driver and computer for 
compensating for machine tool growth/shrinkage. The compensation facilitates 

10 uniformity in the depth of cut on successive work pieces. Although the Keehn patent 
deals with temperature compensation, it is not directed to any type of configuration for 
accurately positioning a tool within a shrink-fit tool holder. Instead, control is 
provided so as to regulate infeed distance. Also, the Keehn patent primarily relates to 
adjustments required as a result of thermal instability of the entirety of the machine 

15 tool. 

Numerous other patent references are directed to concepts associated 
with machine tools and apparatus and methods for positioning tools within tool 
holders. For example, Yamaguchi, et al, U.S. Patent No. 5,140,739 issued August 25, 
1992, is directed to a specific type of spindle unit and tool clamping article for 

20 machine tools. More specifically, a spindle head rotatably mounts a main spindle 

having an adapter which is shrink-fit on one end thereof. The adapter includes a sub- 
shaft portion onto which is positioned a shrink-fit tool holder. The tool holder mounts 
a conventional grindstone. 

Bulen, U.S. Patent No. 5,920,974 issued July 13, 1999, discloses a 

25 reconfigurable gantry tool, with a reconfigurable tool system. The reconfigurable 

system includes a series of gantry tools which are coupled to one another so as to form 
a non-matrix assembly line. The illustrated embodiment is directed to machining of 
precision drill holes on work pieces involving the aircraft industry. Linear actuators 
and CNC systems are disclosed for precision drilling. Hira, U.S. Patent No. 5,444,640 

30 issued August 22, 1995, generally discloses the concept of numerical control methods 
for correction of thermal displacement in machine tools. 

3 
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BRIEF SUMMARY OF THE INVENTION' 
Advantageously, the invention is directed to a presetting system for accurately 
presetting the position of a tool within a shrink-fit tool holder. The presetting process 
occurs in a relatively rapid manner, with a relatively short operating cycle time per 
5 tool. The presetting system includes means for generating designation signals 

indicative of designations of specific ones of the tool and the tool holder to be used for 
a specific presetting process cycle. Means are also provided for generating set length 
signals indicative of an appropriate set length for the designated tool and tool holder. 
Of primary importance, the system includes presetter shrink-fit 

10 apparatus which is responsive to the designation signals and the set length signals for 
presetting the position of the designated tool within the designated tool holder. The 
shrink-fit apparatus includes stop means and depth set means for positioning the stop 
means relative to the designated tool holder. In this manner, a physical abutment is 
provided for the designated tool. Clamping means are also provided for holding the 

1 5 tool holder in an appropriate position in the shrink-fit apparatus. A heating assembly 
is utilized to heat and provide thermal expansion of the designated tool holder, and a 
cooler assembly is provided which is utilized to cool the designated tool holder. 

Advantageously, the system also includes compensation means, for 
compensating for changes in dimensions of the designated tool which result from 

20 temperature changes in the tool during a heating cycle of the shrink-fit process. The 
system may also include a slide assembly for mounting the depth set means and a 
clamping means, so as to be extendable and retractable relative to the cooling 
assembly and the heating assembly. Still further, the system may also include a 
measuring device, having length measuring means for providing an initial length 

25 measurement of the tool. The measuring device can include verification means for 
verification of a preset position of the designated tool within the tool holder. 

With respect to the cooler assembly, the assembly may comprise means 
for moving the assembly in a lateral direction along a two dimensional plane, relative 
to the positioning of the tool within the depth set means. Still further, the presetting 

30 system may include system actuator controls for applying the set length signals to the 
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presetter shrink-fit apparatus. In addition, the heatirijg assembly ffiay ffidludfelta 
induction heating system. 

The shrink-fit apparatus can also include motor means mechanically 
interconnected to the depth set means. The depth set means can include an actuator 
5 directly controlled by the motor means, with the actuator axially engaging a servo- 
driven actuator rod. The actuator rod is axially controllable in its position by the 
actuator, and the stop means is mechanically interconnected to a terminal end of the 
servo-driven actuator rod. The stop means can include a stop rod mechanically 
interconnected to the terminal end of the servo-driven actuator rod, with the stop rod 

1 0 providing a physical abutment of the designated tool within the shrink-fit tool holder. 

The cooler assembly can include a cooler block handle assembly having 
an elongated slide handle manually extendable and mechanically interconnected 
through linkage means to a cooler block. The slide handle is movable in a lateral 
direction relative to an axial configuration of the designated tool within the tool 

15 holder. This movement is between a retracted position and an extended position. A 
cooler block collet cylindrical in configuration and having a frustrum-shaped 
configuration with a relatively small angle, and with a frustrum-shaped aperture being 
positioned concentric with an aperture of the cooler block is also provided. The 
cooler block collet includes an annulus with a locking means for rotatably locking the 

20 collet to the cooler block. The cooler block collet is removable from the cooler block 
so as to provide for a plurality of interchangeable collets. 

The slide assembly includes an extendable and retractable table slide. 
The depth set means and the clamping means are rigidly mounted to the table slide. 
The assembly also includes a substantially stationary elongated planar section, which 

25 provides a stationary table for purposes of support of the slide assembly. A 

horizontally oriented planar slide, with the depth set means and clamping means being 
mounted directly to the planar slide, is also provided. The planar slide includes two 
parallel sections and an interconnecting perpendicular section, which form a three- 
sided enclosure around the planar section. The planar slide is telescoped relative to 

30 the planar section, so as to be slidable in a longitudinal direction relative to the planar 
section. A manually manipulable table slide handle is interconnected to the planar 

5 
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slide, so as to allow for extension and retraction of tKe jMandr sMdS MatiVe fbthd 
stationary planar section. In this manner, movement is provided of the depth set 
means and the clamping means relative to the cooler assembly and the heating 
assembly. 

The invention also encompasses a presetting process accurately 
presetting the position of a tool within a shrink-fit tool holder. The process provides 
for accurate presetting in a relatively rapid manner, and with a relatively short 
operating cycle time per tool. The process includes generation of designation signals 
indicative of designations of specific ones of the tool and the tool holder to be used for 
a specific cycle. Set length signals are also generated, indicative of an appropriate set 
length for the designated tool and tool holder. The designated tool holder is then 
positioned, and a stop means is positioned relative to the designated tool holder, so as 
to provide a physical abutment for the designated tool. The tool holder is held in an 
appropriate position within a shrink-fit apparatus, and heating and thermal expansion 
of the designated tool holder is provided, with the designated tool positioned within 
the tool holder. The designated tool holder is then cooled. 

The process in accordance with the invention may also include 
compensating changes in dimensions of the designated tool, resulting from 
temperature for changes in the tool during heating cycles* of the shrink-fit process. 
The presetting process may also include extending and retracting the designated tool 
and the designated tool holder relative to a cooling assembly and a heating assembly. 
Further, the process may include an initial length measurement of the designated tool. 
In addition, the process may also include verification of a preset position of the 
designated tool within the designated tool holder. 

BRIEF DESCRIPTION OF THE SEVERAL VEIWS OF THE DRAWING 
The invention will now be described with respect to the drawings in 

which: 

FIG. 1 is an elevation view of a shrink-fit presetting system in 
accordance with the invention; 
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FIG. 2 is somewhat of a "functional" view showing; in part, tbe pfesetter 
measuring device of the presetting system, and further showing functional positioning 
of the tool or end mill within the device; 

FIG. 3 is a partial elevation view of the presetting system as shown in 
5 FIG. 1 , and specifically illustrating the shrink-fit apparatus of the presetting system; 

FIG. 4 is a sectional view showing the configuration of various devices 
of the shrink-fit apparatus of the presetting system, including the induction coil, 
clamping and holding fixture, servo-driven actuator rod and stop rod, with the tool or 
end mill shown external to the induction coil and tool holder; 
1 o FIG. 5 is an illustration similar to FIG. 4, but showing the tool or end 

mill positioned within the induction coil and the tool holder; 

FIG. 6 is an illustration similar to FIG. 3, but with the tool or end mill 
shown positioned within the tool holder and with the tool holder and tool positioned 
within the cooler block; 
15 FIG. 7 is a view similar to FIG. 6, but showing a substantially more 

"close-up" view of the cooler block, clamping and holding fixture, actuator rod and 
stop rod; 

FIG. 8 is somewhat of a perspective view of the shrink-fit apparatus, 
with the cooler block in a retracted position; 
20 FIG. 9 is somewhat of a perspective view of a portion of the shrink-fit 

apparatus, illustrating the cooler block in a retracted position, and further illustrating 
the induction heating element and the tool holder clamping system; 

FIG. 10 is a view of the shrink-fit apparatus showing substantially the 
same elements as illustrated in FIG. 9, but from an opposing perspective angle; 
25 FIG. 1 1 is somewhat of a perspective view illustrating the table slide of 

the shrink-fit apparatus in a fully retracted position, with the cooler block assembly 
retracted and the tool holder clamping system in an "undamped" configuration; 

FIG. 12 is a perspective view generally showing the presetter measuring 
device of the presetting system; 
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FIG. 13 is a substantially elevational vievTbf the measuring tower bfHie 
presetter measuring device and the PC monitor of the PC interface system associated 
with the presetting system; 

FIG. 14 is somewhat of a perspective illustration of the cooler block 
5 assembly of the shrink-fit apparatus, and further illustrating installation of an 
appropriate collet into the cooler block assembly; 

FIG. 15 is a partial illustration of the presetter measuring device, 
showing insertion of a presetter holder adapter into the presetter spindle; 

FIG. 16 is also a partial illustration of the presetter measuring device, 
1 0 showing insertion of the presetter collet master tool holder into the presetter holder 
adapter; 

FIG. 17 is a partial view of the presetter measuring device, illustrating 
the loading of the tool or end mill into the presetter collet master tool holder; 

FIG. 18 illustrates a specific screen which may appear on the PC 
15 interface monitor, illustrating an optical representation of the end of the tool, for 
purposes of measuring an overall length of the tool; 

FIG. 19 is a substantially elevational view of a portion of the shrink-fit 
apparatus, illustrating the loading of the shrink-fit tool holder for tool set up into the 
tool holder clamping system; 
20 FIG. 20 illustrates an exemplary screen viewed on the PC interface 

monitor showing presetter height information which may be transferred to the shrink- 
fit apparatus; 

FIG. 21 illustrates personnel initiating a heating cycle for the tool, for 
purposes of expanding the tool holder; 
25 FIG. 22 illustrates personnel inserting the tool into the preheated tool 

holder; 

FIG. 23 illustrates the process of sliding the table slide assembly to the 
retracted position; 

FIG. 24 illustrates extension of the cooler block assembly into an 
30 operative, cooling position; 
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FIG. 25 illustrates the position of various componeffls oFthe shiinlc-fit 
apparatus during the cooling cycle for the shrink-fit tool holder; 

FIG. 26 illustrates the process of retracting the table slide away from the 
cooler block assembly after the operative cooling cycle has been completed; 
5 FIG. 27 illustrates the full retraction of the table slide assembly to an 

initial or "start" position; 

FIG. 28 illustrates retraction of the cooler block assembly to its fully 
retracted or "start" position; 

FIG. 29 is a partial elevation and sectional view of the presetter 
10 measuring device in accordance with the invention; 

FIG. 30 is a perspective view of the presetter shrink-fit apparatus of the 
presetting system in accordance with the invention; 

FIG. 31 is a plan view of a portion of the presetter shrink-fit apparatus, 
showing the cooling block in accordance with the invention in a retracted position; 
1 5 FIG. 32 is a plan view of a portion of the presetter shrink-fit apparatus in 

accordance with the invention, substantially similar to FIG. 31, but illustrating the 
cooling block in accordance with the invention in an extended position; 

FIG. 33 is a sectional plan view of the presetter shrink-fit apparatus 
components illustrated in FIG. 3 1 ; and 
20 FIG. 34 is a sectional plan view of the presetter shrink-fit apparatus 

components illustrated in FIG. 32. 

DETAILED DESCRIPTION OF THE INVENTION 
The principles of the invention are disclosed, by way of example, in a 
presetting system 100 as illustrated in FIGS. 1-32. The presetting system 100 is 
25 adapted to accurately preset the position of a tool or similar device within a shrink-fit 
tool holder. In particular, the presetting system 100 in accordance with the invention 
provides means for axially positioning the tool within a shrink-fit tool holder for high 
tolerance machining. In addition, and further in accordance with one of the novel 
concepts of the invention, the presetting system 100 provides a means for 
30 incorporating a temperature compensation factor within the presetting process, thereby 
compensating for temperature and dimensional changes of the tool during heating 
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processes. Still further, the presetting system 100 in aceord&nde WitRfhfe invention 
provides a means for presetting shrink-fit tools in a relatively rapid manner, with a 
minimal operating cycle time per tool. 

Turning to the specific drawings, and using the reference numerals 
5 therein, the entirety of the presetting system 1 00 is illustrated in FIG. 1 . The 

presetting system 100 includes a presetter measuring device 102 which is adapted to 
provide an initial length measurement of an end mill or tool (illustrated as tool 106 in 
further drawings) for purposes of setting various parameters and system component 
positions in other apparatus associated with the presetting system 100. The presetter 

10 measuring device 102 also provides a means for verification of the preset position of 
the tool within the shrink-fit tool holder (and the corresponding set length of the tool 
and tool holder) following completion of the presetting and shrink-fit process. 

A more detailed description of components of the presetter measuring 
device 102 will be described in subsequent paragraphs herein. However, it should be 

15 emphasized that the measuring device 102 primarily provides a means for initial 
measurement of the length of the tool and verification of set length following 
processing. Accordingly, although the presetter measuring device 102 may facilitate 
use of the entirety of the presetting system 100, it does not necessarily form any novel 
concepts of the presetting system 100 in accordance with the invention. That is, 

20 variations and modified configurations of the presetting system 100 may be effected 
with either a different presetter measuring device or the absence of a presetter 
measuring device, without departing from the spirit and scope of the novel concepts of 
a presetting system in accordance with the invention. 

With further reference to FIG. 1, the presetter measuring device 102 is 

25 electronically connected to a PC interface system 104. The connection may be made 
through conventional communication cables 1 10 or any similar electronic 
communication arrangement. The purpose of the electronic interconnection between 
the presetter measuring device 102 and the PC interface system 104 is to provide 
information from the measuring device 102 to the interface system 104 regarding the 

30 initial length of the tool and verification of the set length of the tool and shrink-fit tool 
holder after completion of the presetting process. The presetter measuring device 102 

10 
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includes conventional means for converting length measuremenfelnfo'e^ 
signals applied through the communication cables 1 10 as input signals to a PC and 
controller 112 which comprises part of the PC interface system 104. The PC and 
controller 1 12 are conventional in nature and include communication lines 114 which 
5 electronically interconnect the PC and controller 1 12 to a PC monitor 116 having a 
conventional monitor screen 1 18. The PC and controller 1 12 also include memory 
and a database having various parameter specifications associated with the particular 
types of tools and tool holders which will be utilized with the presetting system 100. 
The data in the memory of the PC and controller 112 may include, for example, a tool 

1 0 number specifically related to the tool to be preset, the appropriate tool holder to be 
utilized with the presetter measuring device 102, the correct shrink-fit tool holder for 
use in the presetting system 100 and other parameters. Such information can be 
relatively conventional in nature. Data associated with tools and tool holders to be 
utilized in a shrink-fit configuration can be found in several well-known tooling data 

15 texts. Also, the PC and controller 1 12, along with the PC monitor 116, may comprise 
commercially available computer apparatus. For example, such apparatus may 
include a processor configuration of the HP 9000 Series, along with associated 
peripherals. 

Electrical signals associated with various tool and tool holder parameter 
20 specifications may be applied as input signals from the PC and controller 1 12 to 
presetting system actuator controls 122 through communication cables 120. The 
presetting system actuator controls 122 essentially comprise an electro-mechanical 
controller which is utilized to apply control signals to a presetter shrink-fit apparatus 
108 through control cables 124. 
25 Continuing with reference in part to FIG. 1 , the presetter shrink-fit 

apparatus 108 incorporates the substantive components of the portion of the presetting 
system 100 which form the novel concepts of the invention. The presetter shrink-fit 
apparatus 108 provides a means for accurately presetting tools within shrink-fit tool 
holders, while accounting for temperature compensation for the tool. 
30 More specifically, and with reference primarily to FIGS. 1, 3, 4, 5, 8,and 

1 1, the presetter shrink-fit apparatus 108 includes a servomotor 126 which is 
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mechanically interconnected to a linear scale depth set assembfy ttfc! The depth sef 
assembly 128 provides a means for positioning a stop rod relative to a shrink-fit tool 
holder for providing a physical abutment for the tool to be preset, so as to accurately 
position the tool within the tool holder. The depth set assembly 128 includes an 
5 actuator 130 which is directly controlled in a conventional manner by the servomotor 
126. The actuator 130 is electrically driven and axially engages a servo-driven 
actuator rod 132. The actuator rod 1 32 is axially controllable in its position by the 
actuator 130. In turn, mechanically interconnected to a terminal end of the servo- 
driven actuator rod is a stop rod 135. The stop rod 135, as earlier mentioned, is 
10 utilized to provide a physical abutment of the tool to be preset within the shrink-fit 
tool holder. 

The presetter shrink-fit apparatus 108 also includes a tool holder 
clamping system 134 which is utilized for purposes of clamping the shrink-fit tool 
holder into appropriate position in the presetter shrink-fit apparatus 108. The tool 
15 holder clamping system 134 is best illustrated in FIGS. 4, 5, 7, 8 and 19, and includes 
a clamping block 136 which is rectangular in configuration. The clamping block 136 
includes a sizing shank 138, which is substantially cylindrical in configuration and 
located within an inner aperture of the clamping block 136. The sizing shank 138 is 
surrounded by and abuts against an annular bushing 140 located within the aperture of 
the clamping block 136. The sizing shank 138 is one of various interchangeable 
sizing shanks which may be utilized with the clamping block 136, and provides a 
through-hole of appropriate size for the shrink-fit tool holder to be utilized in a 
presetting configuration with the tool. 

The clamping process for the tool holder clamping system 134 is driven 
by a controllable pneumatic cylinder 142. The pneumatic cylinder 142 is operable 
through manual operation of the tool holder clamping system actuator 146, shown in 
FIG. 8. The controllable pneumatic cylinder 142 drives an interconnected piston 141, 
primarily shown in FIGS. 4, 5 and 7. The piston 141 is connected at its terminal end 
to a bar linkage 144. The bar linkage 144 includes a pivot pin connection 131 which 
interconnects the piston 141 to a pivot bar 133. In turn, the pivot bar 133 is 
interconnected to the rear portion of an expander assembly 143, a sectional view of 

12 
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which is illustrated in FIGS. 4, 5 and 7. At an opposing end of ffig expander aSsembTy 
143 is a bell-shaped expander 145. The bar linkage 144 is pivotably connected to a 
rear end of the expander assembly 143 at a pivot connection 157. As further shown in 
FIGS. 4, 5 and 7, the tool holder clamping system 134 also includes a draw assembly 
5 147 which is annular in structure and includes a forward jaw 1 53 which has a 

structural configuration and spatial orientation relative to the bell-shaped expander 
145 as illustrated in FIGS. 4, 5 and 7. In operation, the operator manually inserts the 
selected shrink-fit tool holder 148 into the tool holder clamping system 134. The 
collar or flange 149 of the tool holder 148, for certain tools and tool holders, may be 

1 0 seated flush against the end face 1 5 1 of the clamping block 1 3 6. Other types of tools 
and tool holders may have a space between the flange 149 and end face 151. The tool 
holder 148 is thus "fitted" within the sizing shank 138. The operator may then engage 
the clamping system 146, thereby causing the pneumatic cylinder 142 to drive piston 
141 in a forward direction. The pivot pin connection 131 of the piston 141 to the bar 

15 linkage 144 causes the pivot bar 133 to rotate in a counter-clockwise direction as 
viewed in FIG. 4. This rotation will cause the expander assembly 143 to move 
rearward through the pivot connection 157. Rearward movement of the expander 
assembly 143 correspondingly causes the bell-shaped expander 145 to move rearward. 
In this manner, the flexible jaw 153 is thereby forced into an outward expansion 

20 movement through the engagement of the bell-shaped expander 145 and the rearward 
movement of the same. This expansion causes the jaw 153 to press against the inner 
surfaces of the tool holder 148. 

The presetter shrink-fit apparatus 108 also includes an induction heating 
assembly 150 which is utilized to heat and provide thermal expansion of the tool 

25 holder 148. The induction heating system 150 is relatively conventional in nature and 
includes an induction heating controller 152 (FIG. 1) which is utilized to generate heat 
through an induction process. The induction-heating controller 152 is electrically 
interconnected to an induction heating unit and coil 154 shown, for example, in FIGS. 
3, 4, 5 and 8. The induction heating unit and coil 1 54 includes a cylindrical aperture 

30 156 through which a terminal portion 158 of the tool holder 148 may extend. Further, 
the induction heating unit and coil 154 is located relative to the clamping block 136 
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such that the aperture of the clamping block 136 is concentric with ffie cylindrical 
aperture of the heating unit and coil 154. As earlier mentioned, the induction heating 
system 150 is relatively conventional in nature. For example, the induction heating 
controller 1 52 may be one manufactured by the assignee and known as Tooling 
5 Innovations TBDD 10/10N1Z. 

In addition to the foregoing elements, the presetter shrink-fit apparatus 
108 includes a cooler block assembly 160 which is movable in a lateral direction 
along a two-dimensional plane relative to the axial configuration of the depth set 
assembly 128. In FIG. 8, the cooler block assembly 160 is shown in what is 
0 characterized herein as a "retracted" position. That is, the cooler block assembly 1 60 
is lateral of a centerline extending through the longitudinal axis of the depth set 
assembly 128, clamping block 136 and induction heating unit and coil 154. This 
configuration is specifically illustrated in FIG. 8. The cooler block assembly 160 is 
physically connected to cooling fluid conduits 162, which are also illustrated in 
FIG. 8. The cooling fluid conduits 162 are utilized in a conventional manner to inject 
and remove cooling fluid from the cooler block 164. Accordingly, although not 
specifically shown in the drawings, the cooler block 164 includes means for 
circulating cooling fluid from the cooling fluid conduits 1 62 throughout the block 1 64. 
Also associated with the cooler block 164 is a cooler block collet 166 which is 
primarily shown in FIG. 8 and FIG. 14. The cooler block collet 166 is cylindrical in 
configuration and includes a somewhat conical or "frustrum-shaped" configuration 
with a relatively small angle. The frustrum-shaped aperture 170 is positioned 
concentric with an aperture 168 of the cooler block 164. The cooler block collet 166 
includes an annulus 172 which includes a conventional "locking" means for rotatably 
locking the cooler block collet 1 66 to the cooler block 164. Rotational locking 
movement of the cooler block collet 166 is provided through manual manipulation of 
the cooler block collet handle 174. Various types of commercially available cooler 
block assemblies may be utilized. One such assembly is marketed by the assignee and 
known as Tooling Innovations TI 12BB/CUII. 

As earlier stated, the cooler block assembly 160 is movable between the 
retracted position illustrated in FIGS. 8 and 14, and an extended position illustrated in 
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FIGS. 6, 7 and 24. With reference to these drawings' 1 arid to FrG.^,TEhe" cooferblbcR 
assembly 160 also includes a cooler block handle assembly 176, primarily illustrated 
in FIGS. 28, 24 and 26. The cooler block handle assembly 176 includes an elongated 
slide handle 178 which is manually extendible and mechanically interconnected 
5 through conventional linkage means (not shown in the drawings) to the cooler block 
164. The elongated slide handle 178 is movable in a lateral direction relative to the 
general configuration of the presetter shrink- fit apparatus 108 between a retracted 
position as illustrated in FIG. 8, and an extended position as illustrated in FIGS. 24 
and 26. With the elongated slide handle 178 manually pulled from its retracted 

1 0 position to its extended position, the mechanical interconnection to the cooler block 
164 causes the cooler block 164 (and associated collet 166) to be moved from the 
corresponding retracted position (FIG. 8) to its extended position as illustrated in 
FIGS. 24 and 26. As earlier stated, with the cooler block 164 in its extended position, 
the apertures 168 and 170 are concentric with the centerline of the axis extending 

15 through the depth set assembly 128. 

It will be evident that the cooler block collet 166 is removable from the 
cooler block 164 so as to provide for a plurality of interchangeable collets. The cooler 
block collet 166 to be used for a specific tool and tool holder will be one where the 
internal nose angle of the collet 166 {i.e., the angle of the frustrum-shaped aperture 

20 1 70) will appropriately match the angle of the nose 1 79 of the tool holder 1 48, or 
otherwise matches the diameter of the tool 106. 

In addition to the foregoing components, the presetting system 100 
includes a table slide assembly 190, which is illustrated in various of the drawings, 
including FIGS. 1, 3, 6, 8, 1 1, 19, 23, 25, 26, and 27. The table slide assembly 190 

25 comprises an extendible and retractable table slide on which is rigidly mounted the 
linear scale depth set assembly 128 and the tool holder clamping block 136. More 
specifically, the table slide assembly 190 includes a substantially stationary and 
elongated planar section 192. The planar section 192 provides a stationary table for 
purposes of support of the slide assembly 190. The slide assembly 190 further 

30 includes a horizontally oriented planar slide 194. The depth set assembly 128 and the 
clamping block 136 are mounted by any suitable means (not shown) directly to the 
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planar slide 194. The planar slide 194 essentially comprises two parariel'sectidns and 
an interconnecting perpendicular section which form a three-sided enclosure around 
the planar section 192. Further, the planar slide 194 is essentially "telescoped" 
relative to the planar section 192 so as to be slidable in a longitudinal direction 
5 relative to the planar section 192. Positional operation of the planar slide 194 is 
achieved through manual manipulation of the table slide handle 196 which is 
interconnected by suitable means (not shown) to the planar slide 194, so as to allow 
for extension and retraction of the planar slide 194 relative to the stationary elongated 
planar section 192. In mis manner, the table slide assembly 190 provides for 
movement of the depth set assembly 128 and the clamping block 136 relative to the 
cooler block 1 64 and induction heating unit and coil 1 54. It will be apparent to the 
skilled practitioner to provide an appropriate mechanical configuration and linkage 
means so as to permit manipulation of the table slide handle 196 and movement of the 
planar slide 194 relative to the stationary planar section 192. 

In addition to the foregoing components, the presetting system 100 can 
also include an assembly guard 180, as primarily shown in FIGS. 8, 10, 1 1, 12, 19, 21, 
22, 23, 24, 25, and 27. In particular, FIG. 8 illustrates the assembly guard 180 
removed from the depth set assembly 128. Specifically, the assembly guard 180 is 
utilized to cover and protect relatively sensitive components of the depth set assembly 
128 from harsh environmental conditions, such as substantial dust or the like. 

An exemplary operation of the presetting system 100 in accordance with 
the invention will now be described. When a specific end mill or tool 106 is selected 
by the operator for presetting with the shrink-fit tool holder, the operating personnel 
may utilize the PC interface system 104 for purposes of determining various 
parameters associated with the tool and the presetting process. Specifically, the 
operator may input information into the PC interface system 104 regarding the number 
or other identifying indicia for the specific tool 106. Using software, including 
databases associated with the various types of tools which may be preset, parameters 
associated with the tool 106 may be viewed on the screen 118 of the PC monitor 116. 
Such information associated with the tool may include, but not be limited to, the 
following: the particular presetter holder adapter which should be utilized with the 
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presetter measuring device 102 for presetting of the $01106; dStcffiffi^ 
appropriate tool holder or collet master which should be utilized with the presetter 
holder adapter in the presetter measuring device 102; the appropriate shrink-fit tool 
holder 148 which should be selected for tool set-up and for insertion into the tool 
5 holder clamping system 134; and the appropriate nose angle of the requisite shrink-fit 
tool holder 148 to be utilized with the presetter shrink-fit apparatus 108. The diameter 
of the tool 106 will determine the correct cooler block collet 166 to select. It should 
be emphasized that the presetting system 100 in accordance with the invention 
illustrates the use of the PC interface system 104 for purposes of determination of the 

10 foregoing parameters associated with a particular tool 106. However, these 

parameters are conventional and well-known in the machining industry, and could be 
determined from the use of tool database texts or similar materials. However, the use 
of the PC interface system 104 facilitates determination of these and other parameters 
in a relatively rapid manner. 

1 5 Following determination of the tool and tool holder parameters, the 

presetter measuring device 102 will be utilized. With reference primarily to FIGS. 1, 
2, and 1 5-17, a presetter holder adapter 200 (FIG. 1 5) is inserted into a base spindle 
202 of the presetter measuring device 102. The base spindle 202 is mounted on a 
stationary and planar base 204 of the measuring device 1 02. Following insertion of 

20 the selected presetter holder adapter 200, a correspondingly selected presetter tool 
holder or collet master 206 is inserted into the selected presetter holder adapter 200 
(FIG. 16). As earlier stated, the presetter holder adapter 200 and the presetter tool 
holder or collet master 206 were selected from a database as parameters specifically 
associated with the tool 106 selected to be preset. 

25 Following appropriate insertion of the presetter holder adapter 200 into 

the base spindle 202, and the insertion of the presetter tool holder or collet master 206 
into the holder adapter 200, the tool 106 to be preset is inserted into the presetter tool 
holder or collet master 206 (FIG. 17). Releasable interconnection of the tool 106 with 
the presetter tool holder or collet master 206 is achieved by relatively well-known and 

30 conventional means. After completion of the insertion of the tool 106, the presetter 
measuring device 102 is utilized to measure the overall length of the tool 106. In this 
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regard, the presetter measuring device 102 includes a measuring tower 208 to which is 
slidably interconnected an upper gauge assembly 210, which is vertically movable in a 
conventional maimer relative to the tower 208. The upper gauge assembly 210 
includes a section 212 which provides the vertically slidable and movable 
5 interconnection between the gauge assembly 210 and the tower 208. The section 212 
is rigidly interconnected to an arm 214. The arm 214 is further rigidly connected to a 
horizontally disposed collar 216 having an aperture extending partially therethrough 
for receiving the upper portion of the tool 106. Positioned within the collar 216 is an 
upper cap gauge 218. The upper cap gauge 218 is mechanically and electrically 

10 interconnected to other components of the measuring device 102 by conventional 

means (not shown) so as to provide a measurement of the positional orientation of Hie 
upper end of the tool 106. In this manner, with the spatial orientation of the lower end 
of the tool 106 being known (in view of the known specifications of the holder adapter 
200 and tool holder 206), the overall length of the tool 106 can be determined. The 

1 5 foregoing is an example of one configuration of a presetter measuring device 1 02. 
Various commercially available devices could be utilized. One appropriate device is 
marketed by the assignee and known as the Speroni SPT 34 System. 

The overall length of the tool 106, after being determined through use of 
the presetting measuring device 102, can be input to the PC interface system 104 

20 through previously described communication cables 110. It should be mentioned that 
the "preset point" of the tool 106, when being measured on the measuring device 102, 
will be matched to the "preset point" in the tool management database. The signals 
applied from the presetter measuring device 102 to the PC interface system 104, being 
at least in part representative of the overall length of the tool 106, can be utilized with 

25 software and databases within the PC interface system 104 so as to determine the 

"stop" point for the linear scale depth set assembly 128. That is, with a determination 
of the overall length of the tool 106 through use of the measuring device 102, and 
through use of the database parameters stored in memory of the PC interface system 
104, electrical signals can be appropriately provided as input signals from the PC 

30 interface system 104 to the servomotor 126 of the depth set assembly 128. In turn, 
and responsive to the input signals from the PC interface system 104, the servomotor 
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126 will act so as to operate the depth set assembly 128"" Specffii^nyrwith'tKe 
transfer of the presetter length information for the tool 106 to the depth set assembly 
128, the actuator 130 is responsive to the servomotor 126 so as to extend the servo- 
driven actuator rod 132 forward from the actuator 130. In turn, the stop rod 135 is 
5 correspondingly extended. The specific extension of the stop rod 135 will be 
dependent upon the measured overall length of the tool 106 and the particular 
database parameters for the tool 106 and the tool holder 148, which are utilized by 
conventional algorithms so as to determine the appropriate position of the stop rod 
135. 

10 More specifically, and with reference to FIG. 5, the tool holder 148 will 

be positioned for HSK standard tools so that its collar 149 will be substantially "flush" 
against an end face 151 of the clamping block 136. For other tools and tool holders, 
the collar or flange 149 may be spaced a distance apart from the end face 151. The 
stop rod 135 will be extended a predetermined distance beyond the face 151 of the 

15 clamping block 1 36. This distance will be based on the measured length of the tool 
1 06 and various database parameters associated with the tool 106 and tool holder 148. 
In general, a concept associated with the use of the clamping block 136 is to simulate 
mutual tool holder spindle conditions, and to establish a "zero plane" for the simulated 
spindle face. 

20 In accordance with one of the novel concepts of the invention, the PC 

interface system 104 and the associated tool databases can be utilized to add a 
"compensation factor" to the particular positional determination for the servo-driven 
actuator rod 132 and the stop rod 135. In this manner, a presetter system in 
accordance with the invention will compensate for changes in dimensions of the tool 

25 106 resulting from temperature changes in the tool 106 during heating cycles of the 
shrink-fit process. That is, the depth set assembly 128, operating in combination with 
other elements of the presetter system 100, provide a means for positioning of the stop 
rod 135 so as to compensate for temperature changes in the tool 106. 

As will be apparent to the skilled practitioner, the transfer of information 

30 from the PC interface system 104 to the depth set assembly 128 regarding appropriate 
positioning of the stop rod 135 can be initiated by any conventional means, such as 
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providing an information transfer process utilizing a keyboard or mouse (not shown) 
of the PC interface system 104, manually engaged by the operator. 

Either before or after information is transferred to the depth-set 
assembly 128 from the PC interface system 104, the selected shrink-fit tool holder 148 
5 may be inserted into the tool holder clamping system 134. Manual insertion by an 
operator is illustrated in FIG. 19. The position of the appropriately selected tool 
holder 148 into the clamping block 136 is also shown in various other drawings, 
including FIGS. 3, 4 and 5. For purposes of securing the tool holder 148 in the 
clamping block 136, the operator first positions the tool holder 148 for HSK standard 

10 tools so that its collar 149 is flush with the end face 151 of the clamping block 136 

and "fitted" within the sizing shank 138. For other types of tools and tool holders, the 
collar 149 may be spaced apart from the end face 151. The operator may then engage 
the clamping system actuator 146. This engagement causes the pneumatic cylinder 
142 to drive its piston 141 forward. The rotatable interconnection of the piston 141 to 

15 the bar linkage 144 causes the expander assembly 143 to be moved rearward. This 
rearward movement causes the bell-shaped expander 145 to correspondingly move 
rearward, thereby expanding and pressing the jaw 153 of the jaw assembly 147 against 
the inner surfaces of the tool holder 148. 

Following appropriate clamping of the tool holder 148 within the 

20 clamping block 136, the table slide assembly 190 may be utilized so as to move the 
depth set assembly 128 and the clamping block 136 toward the induction heating unit 
and coil 154. The induction heating unit and coil 154 is positioned slightly above the 
table slide assembly 190. As shown particularly in FIGS. 3 and 4, the table slide 
assembly 190 is engaged so as to slide the planar slide 194 (relative to the stationary 

25 elongated planar section 192) toward the induction heating unit and coil 154. The 

process of moving the table slide assembly 190 toward the induction heating unit and 
coil 154 can be achieved through manual operation of the table slide handle 196. The 
planar slide 194 is moved a sufficient distance so as to position the tool holder 148 
such that the end of the tool holder nose 179 is substantially flush with the far end of 

30 the induction heating unit and coil 154. This particular configuration is illustrated in 
FIGS. 3, 4 and 5. 
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It should be emphasized that the foregoing process not bifly properly 
positions the tool holder 148 relative to the induction heating unit and coil 154, but 
also provides (with the appropriate movement of the table slide assembly 190) 
appropriate positioning of the stop rod 135 within the tool holder 148. After 
5 completion of this process, the tool 106 can be removed from the presetter measuring 
device 102, and readied for insertion into the tool holder 148. However, prior to this 
insertion, the terminal end 158 of the tool holder 148 is heated through operation of 
the induction heating system 150. Specifically, a heat cycle is initiated for the 
induction heating system 150 through manual operation and the use of the induction 

10 heating controller 152. Lights, LEDs, or other visual indicia may be associated with 
the induction heating controller 152 so as to indicate when the heat cycle is initiated. 
During the heat cycle, the inner diameter of the aperture 230 of the tool holder 148 
will exhibit thermal expansion. With many tool holders used in the art, this inner 
diameter expansion of the aperture 132 may be on the order of .001 inch. Also, with 

15 many tool holders utilized in the machining industry, the appropriate heat cycle may 
be in the range of 7 to 10 seconds. When the heat cycle has been completed, visual 
indicia (such as indicia 232 illustrated in FIG. 21) may signal completion of the heat 
cycle. The tool holder 148 is then in an appropriate state so as to receive the tool 106. 
The operator then inserts the tool 106 into the pre-heated tool holder 148, so that the 

20 terminal end of the tool 106 abuts the terminal end of the stop rod 135. This process 
is illustrated in FIG. 22. The operator will then lightly press and hold the tool 106 
against the stop rod 135 for an appropriate period of time. Prior tests associated with 
experimental use of a presetter system in accordance with the invention indicate that 
this period of time is typically within the range of six to ten seconds. This period of 

25 time is sufficient so as to cause the terminal portion 158 of the tool holder 148 to 
securely engage the tool 106 with correct setting of the tool depth within the tool 
holder 148. 

Following the operator maintaining the tool 106 within the pre-heated 
tool holder 148 against the stop rod 135, it is possible to have the PC interface system 
30 104 and the induction heating controller 152 cause the servo-driven actuator rod 132 
(and, correspondingly, the stop rod 135) to retract rearward of the induction heating 
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unit and coil 154 after a pre-determined period of tittle. Fd>r'exiS]tirf)T^' ! flle actuStor rod' 
132 may be retracted after a period of thirty seconds following initiation of the heating 
cycle. After the actuator rod 132 and stop rod 135 have been retracted by the depth 
set assembly 128, the operator can then manually slide the table slide assembly 190 to 
5 its retracted position. That is, with respect to FIG. 23, the planar slide 194 will move 
to the left of the drawing. It should be noted that during this retraction and positioning 
of the table slide assembly 190 in the retracted position, the tool 106 is mounted 
within the tool holder 148. 

When the table slide assembly 190 has been moved to its retracted 

1 0 position, the operator can engage the cooler block handle assembly 1 76 and elongated 
slide handle 178 so as to "pull" the cooler block 164 toward the operator, as illustrated 
in FIG. 24. Preferably, the cooler block assembly will include a stop or other 
appropriate means (not shown) so as to prohibit the cooler block 1 64 from moving 
beyond an appropriate and fully extended position. With the cooler block 164 in the 

15 position illustrated in FIG. 24, and as earlier stated, the aperture 168 of the cooler 
block 164 is concentric with the axis of the tool 106 mounted within the tool holder 
148. 

When the cooler block 164 is in the fully extended, position (again, as 
illustrated in FIG. 24) the operator may engage the table slide handle 196 so as to 

20 move the planar slide 194 toward the right as viewed in FIG. 24. The planar slide 194 
should be moved a sufficient distance so that the tool holder nose 179 is in contact 
with the cooler block 164. It is not necessary or appropriate for the nose 179 of the 
tool holder 148 to be extended completely to the far end of the cooler block 164. 
Instead, the table slide assembly 190 should be moved such that the nose 179 of the 

25 tool holder, which may be angled, appropriately engages the internal nose angle of the 
cooler block 164 so as to provide for maximum surface area contact. Such an 
orientation is illustrated in FIGS. 6 and 7. The cooler block assembly 160 may then 
be initiated into a cooling cycle by manual operation or other suitable combination of 
manual and mechanical or electrical means. During operation, cooling fluid will flow 

30 through the cooling fluid conduits 162. As earlier stated, the cooling fluid flowing 
through the conduits 162 will also flow through the cooler block 164. 
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During the cooling process, the tool hdldSf f4$ vrfirsffiBflc as if cools 
down within the cooler block 164. Preferably, although not an absolute necessity with 
respect to the primary novel concepts of the invention, it may be advantageous to 
include control processes which will cause the table slide assembly 190 to 
5 automatically "lock" for a predetermined period of time during the cooling cycle. 
This locking of the table slide assembly 190 will facilitate maximum cooling and will 
also provide for additional safety. From experimental use of a presetting system in 
accordance with the invention, the appropriate period of time for cooling may be in 
the range of 1.5 to 2 minutes. After such period of time, it is advantageous to include 

10 visual indicia (such as a light, LED or the like) to indicate the end of the cooling 
cycle. Controls can also be incorporated within the system so as to cause the table 
slide assembly 190 to be "unlocked" following termination of the cooling cycle. 

It is apparent that specific electrical, mechanical and/or pneumatic 
apparatus for providing control of the cooling cycle, locking of the table slide and 

1 5 generation of visual indicia associated with the cooling cycle are not described in 

minute detail herein. However, it will be apparent to those skilled in the art of control 
system apparatus to utilize appropriate devices for providing the foregoing 
components and functions. 

The relative positioning of various components of the presetter shrink-fit 

20 apparatus 108 during the cooling cycle are illustrated in FIG. 25. Following 

termination of the cooling cycle, the operator may engage the table slide handle 196 
so as to retract the planar slide 194 away from the cooler block 164. As illustrated in 
FIG. 26, the operator may then utilize the tool holder clamping system actuator 146 so 
as to disengage the clamping system 134 and unclamp the tool holder 148 from the 

25 clamping system 134. This process will involve retraction of the piston 141, thereby 
causing the expander assembly 143 to move forward and release the jaw 153 of the 
jaw assembly 147. The tool holder 148 (and interconnected tool 106) can then be 
manually removed from the clamping system 134. This process is illustrated in FIG. 
26. 

30 After removal of the tool holder 148 and interconnected tool 106, the 

table slide assembly 190 may again be actuated so as to fully retract the planar slide 
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194 to its initial or "start" position. This retraction is illttsttateff^MGr^ 27'. 
Following retraction of the table slide 190, the operator may engage the cooler block 
handle assembly 176 so as to retract the cooler block 164 and associated collet 166 to 
its retracted or "start" position. This position is again lateral of the centerline of the 
5 longitudinal axis of the depth set assembly 128. The operation to retract the cooler 
block 164 and its positioning in the start position is illustrated in FIG. 28. 

The final process of retracting the cooler block assembly 160 completes 
the presetting process. The presetting system 100 is then ready to receive the next tool 
106 for presetting and positioning within an appropriate shrink-fit tool holder 148. 

10 Experimental use of a presetting system 100 in accordance with the invention has 
indicated that an approximate and apparently normal operating cycle time for the 
entirety of the processes as described herein is in the range of 3 to 6 minutes per tool. 

A presetting system in accordance with the invention clearly provides 
several significant advantages. The system permits high accuracy in axially 

1 5 positioning a tool within a shrink-fit tool holder for high tolerance machining. In 

particular, a presetting system in accordance with the invention provides a means for 
accurate positioning of tools even in relatively non-conventional machining systems, 
such as machine tools utilizing a plurality of tools and tool holders within a single 
driven head. In addition, and also in accordance with one of the novel concepts of the 

20 invention, a presetting system in accordance with the invention provides a means for 
incorporating a temperature compensation factor within the presetting process, thereby 
compensating for dimension changes of the tool resulting from temperature variations 
during the heating process. Still further, a presetting system in accordance with the 
invention provides a means for presetting shrink-fit tools in a rapid manner, with a 

25 relatively minimal operating cycle time per tool. 

It will be apparent to those skilled in the pertinent art that other 
embodiments of presetting systems in accordance with the invention can be designed 
and implemented. That is, the principles of a system for presetting shrink-fit tools are 
not limited to the specific embodiments described herein. For example, various types 

30 of PC interface systems, servomotors and the like can be employed within the 

presetting system. In particular, processes described herein may be implemented by 
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the use of various electrical, pneumatic and mechanical means, although' the 
embodiments herein may be described as using only one of these means. As a more 
specific example, the depth set assembly 128 is disclosed as being controlled by a 
servomotor 126. However, the assembly 128 could be controlled pneumatically or 
5 even by manual operation. Accordingly, it will be apparent to those skilled in the art 
that modifications and other variations of the above-described illustrative 
embodiments of the invention may be effected without departing from the spirit and 
scope of the novel concepts of the invention. 



25 



WO 02/18093 — ^»PCT/US01/41951 

CLAIMS 

1. A presetting system for accurately presetting the position of a 
tool within a shrink-fit tool holder, with said presetting occurring in a relatively rapid 
manner, with a relatively short operating cycle time per tool, said presetting system 
comprising: 

means for generating designation signals indicative of 
designations of specific ones of said tool and said tool holder to be used for a specific 
presetting process cycle; 

means for generating set length signals indicative of an 
appropriate set length for said designated tool and tool holder; 

presetter shrink-fit apparatus responsive to said designation 
signals and to said set length signals for presetting the position of said designated tool 
within said designated tool holder, said apparatus comprising: 

stop means; 

depth set means for positioning said stop means relative to said 
designated tool holder, so as to provide a physical abutment for said designated tool;. 

clamping means for holding said tool holder in an appropriate 
position within said shrink-fit apparatus; 

a heating assembly utilized to heat and provide thermal 
expansion of said designated tool holder; and 

a cooler assembly utilized to cool said designated tool 

holder. 



2. A presetting system in accordance with claim 1, characterized in 
that said system further comprises compensation means for compensating for changes 
in dimensions of said designated tool resulting from temperature changes in said 
designated tool during a heating cycle of the shrink-fit process. 

3. A presetting system in accordance with claim 1, characterized in 
that said system further comprises a slide assembly for mounting said depth set means 
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and said clamping means, so as to be extendable and 1 retMcfable ffikrifW fo §8Td 
cooling assembly and said heating assembly. 

4. A presetting system in accordance with claim 1, characterized in 
that said system further comprises a measuring device having length measuring means 
for providing an initial length measurement of said designated tool. 

5. A presetting system in accordance with claim 4, characterized in 
that said measuring device comprises verification means for verification of a preset 
position of said designated tool within said designated tool holder. 

6. A presetting system in accordance with claim 1, characterized in 
that said cooler assembly comprises means for moving said assembly in a lateral 
direction along a two dimensional plane, relative to the positioning of said designated 
tool within said depth set means. 

7. A presetting system in accordance with claim 1, characterized in 
that said system further comprises system actuator controls for applying said set 
length signals to said presetter shrink- fit apparatus. 

8. A presetting system in accordance with claim 1, characterized in 
that said heating assembly comprises an induction heating system. 

9. A presetting system in accordance with claim 1, characterized in 
that said shrink-fit apparatus further comprises motor means mechanically 
interconnected to said depth set means. 

10. A presetting system in accordance with claim 9, characterized in 
that said depth set means comprises: 

an actuator directly controlled by said motor means, with said 
actuator axially engaging a servo-driven actuator rod; 
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said actuator rod being axially toffixMbk ffi Wptaittdft TQrSflM 

actuator; and 

said stop means being mechanically interconnected to a terminal 
end of said servo-driven actuator rod. 

11. A presetting system in accordance with claim 10, characterized in 
that said stop means comprises a stop rod mechanically interconnected to said 
terminal end of said servo-driven actuator rod, with said stop rod providing a physical 
abutment of said designated tool within said shrink-fit tool holder. 

12. A presetting system in accordance with claim 1, characterized in 
that said cooler assembly comprises: 

a cooler block handle assembly having an elongated slide handle 
manually extendable and mechanically interconnected through linkage means to a 
cooler block, said elongated slide handle being movable in a lateral direction relative 
to an axial configuration of said designated tool within said designated tool holder, 
between a retracted position and an extended position; 

a cooler block collet cylindrical in configuration and having a 
fhistrum-shaped configuration with a relatively small angle, and with a frustrum- 
shaped aperture being positioned concentric with an aperture of said cooler block; 

said cooler block collet having an annulus with a locking means for 
rotatably locking said collet to said cooler block; and 

said cooler block collet being removable from said cooler block 
so as to provide for a plurality of interchangeable collets. 

13. A presetting system in accordance with claim 3, characterized in 
that said slide assembly comprises: 

an extendable and retractable table slide on which is rigidly 
mounted said depth set means and said clamping means; 

a substantially stationary and elongated planar section, providing 
a stationary table for purposes of support of said slide assembly; 
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a horizontally oriented planar sticle, witk saiS 1 depth set" means"and 
said clamping means being mounted directly to said planar slide; 

said planar slide comprising two parallel sections and an 
10 interconnecting perpendicular section, forming a three-sided enclosure around said 
planar section; 

said planar slide being essentially telescoped relative to said 
planar section, so as to be slidable in a longitudinal direction relative to said planar 
section; and 

15 a manually manipulable table slide handle interconnected to said 

planar slide, so as to allow for extension and retraction of said planar slide relative to 
said stationary elongated planar section, thereby providing for movement of said depth 
set means and said clamping means relative to said cooler assembly and said heating 
assembly. 

14. A presetting process for accurately presetting the position of a 
tool within a shrink-fit tool holder, in a relatively rapid manner, and with a relatively 
short operating cycle time per tool, said process comprising: 

generating designation signals indicative of designations of 
5 specific ones of said tool and said tool holder to be used for a specific presetting 
process cycle; 

generating set length signals indicative of an appropriate set 
length for said designated tool and tool holder; 

positioning said designated tool holder; 
10 positioning a stop means relative to said designated tool holder, 

so as to provide a physical abutment for said designated tool; 

holding said tool holder in an appropriate position within a 

shrink-fit apparatus; 

heating and providing thermal expansion of said designated tool 
15 holder, with said designated tool positioned within said designated tool holder; and 

cooling said designated tool holder. 
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15. A presetting process in accordan&S kBtirtfom iX', claracferized 
in that said process further comprises compensating for changes in dimensions of said 
designated tool, resulting from temperature changes in said designated tool during 
heating cycles of said shrink-fit process. 

16. A presetting process in accordance with claim 14, characterized 
in that said process further comprises extending and retracting said designated tool 
and said designated tool holder relative to a cooling assembly and a heating assembly. 

17. A presetting process in accordance with claim 14, characterized 
in that said process further comprises an initial length measurement of said designated 
tool. 



18. A presetting process in accordance with claim 14, characterized 
in that said process further comprises verification of a preset position of said 
designated tool within said designated tool holder. 
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Briney/Speroni Shrink-fit Presetting Process 



Shrink-fit Machine overview and Definitions: 
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Shrink-fit Presetting 



Shrink-fit Machine Overview (Continued): 




Infrared 




Camera 




Assembly 





Presetting Process: 



1) Start Position: 

Table Slide fully retracted 
Cooler Block retracted 
Tool Holder Clamping System undamped 



Cooler 
Block 
Assembly 

(retracted 
position) 






Induction 
Heating 
Element 






Tool Holder 
Clamping 
System 







Table Slide 
fully retracted 
(away from Cooler Block) 



Cooler Block Handle is fully, 
retracted (pushed in all the way). 



WO 02/18093 



10/19 



CT/US01/41951 



Shrink-fit Presetting 



2) SlarHip/MasM, Speroni Presettcr and Brti^ T Linear Scale ny /L v--^ ' ^ 




3, ^^^a^-^-^**..^^,^..^ 

- determine the correct tool holder required for presetting 
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Shrink-fit Presetting ' 



4) Select correct Cooler Block Collet 

match internal nose angle for maximum contact (matches heat-shrink holder nose angle) 
hi$*h!\ correct collet into the C^ik- Bicc^ ^ ^ £jp 



Cooler Block 
Collet 



Cooler Block 



5) Load HSK Holder Adapter into presetter spindle 

6) Load HSK Collet Master into Presetter Holder Adapter 




jo 7-> 



/ 



#5) Presetter 
Holder Adapter 



2o4> 



#6) Presetter collet 
master tool holder 



2 

ley 



Fit. js- 
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Shrink-fit Presetting 



7) Load tool into presetter Master Collet Adapter 

8) Measure over-all length 




#7) Load Tool 
into Collet Master 
Tool Holder 



ftS) Measure over- 
all length 



9) Load shrink-fit tool holder for tcol setup into Tool Holder Clamping System 
- Clanp holder (activate Tool Holder Piping System AriiMfnrt 
' stde Table Stifle Assembly forward (tool holder wifl be inserted intoj 




tion Heating Unit) 




Too! 
Holder 
Clamping 




Tabic Slide 
Assembly 









Slide Table Slide 
Assembly to the 
forward position 
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Shrink-fit Presetting 



10) Transfer presetter height information to shrink-fit Linear Scale Depth Set Assembly 

- press information transfer button using keyboard or mouse (transfers height information from presetter to 
shrink-fit machine) 

remove tool from presetter and gel ready to place tool into heat-shrink holder 




11) Start Heat Cycle 

- heat cycle lasts 15-30 seconds 

- tool -holder ID expands about .001 
- tool-holder Is ready to accept tool 




12) Insert tool into preheated tool-holder to the stop; 
press and hold gently against the stop for 6-10 seconds 
O^epth Set Assembly Rod retracts after ten seconds) 
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13) Slide Table Slide Assembly m »hA retracted rmrtinn 




# • 
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Shrink-fit Presetting 



1 5) Cooling shrink -fit tool holder 

slide Table Slide Assembly forward to engage tool holder nose angle with Cooler Block internal nose angle 

for maximum surface area contact 

tool-holder shrinks as it cools down inside Cooler Block 

Table Slide will automatically lock for 1.5 - 2 minutes for maximum cooling and safety concerns f A 
After 1.5 to 2 minutes, green light comes on indicating end of cooling cycle, table unlocks^ Jf *y 
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Sluink-fit Presetting 



17) Fully retract Table Slide A^My - sty(fedon 



18) Retract Cooler Blnrfr A wm M y to start position 




:e normal operating cycle time is 
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4 



COOLlWi BLOCK 



/3* * ^/j; 



3= 



z 



A' 



induction coil 




4^ 



r 



INDUCTION COIL 




S3* 



JO f 
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